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2.
$\frac{\partial\zeta}{\partial t}+J(\psi, \zeta)+2\Omega\frac{\partial\psi}{\partial\lambda}=(-1)^{\mathrm{p}+1}\nu_{2p}(\nabla^{2}+2)^{\mathrm{p}}\zeta$, (1)
$\zeta$ , \sim , $\psi$ , $\Omega$ , $\lambda$ , $\nu_{\mathrm{P}}$
. $J(f, g) \equiv\frac{\partial f}{\partial\lambda}\frac{\partial g}{\partial\mu}-\frac{\partial f}{\partial\mu}\frac{\partial g}{\partial\lambda}=\frac{1}{\cos\varphi}\frac{\partial f}{\partial\lambda}\frac{\partial g}{\partial\varphi}-\frac{\partial f}{\partial\varphi}\frac{1}{\mathrm{c}\mathrm{o}\mathrm{e}\varphi}\frac{\partial g}{\partial\lambda}$
, $\varphi$ , $\mu=\sin\varphi$ $\sin$ . ,
, ( ),
.
, $N$ [Ishioka et $\mathrm{a}l.(2000)$ ].
$\psi(\lambda, \varphi, t)=\sum_{n=2}^{N}\sum_{m=-n}^{n}\tilde{\psi}_{n}^{m}(t)\mathrm{Y}_{n}^{m}(\lambda, \varphi)$ (2)
.




[Yodcn et a1.(1999)] –
. , $E(n, t)= \frac{1}{2}n(n+1)\Sigma_{m=-\hslash}^{n}|\tilde{\psi}_{n}^{m}(t)|^{2}$
$E(n, t=0)= \frac{An^{\gamma/2}}{(n+n_{()})^{\gamma}}$ (3)
. $m$
25 . $A$ $\mathcal{E}=\sum_{n=2}^{N}E(n,$ $t=$
$0)=1$ . $n_{0}$ ,







Table 2 . [Yoden et $\mathrm{a}l.(1999)$ ]
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Table 1: The value of time incrcmcnt $\Delta t$ thc lcngth of time integration $t_{f*nd}$ , and char-









(a) Vorticity. (b) Mean zonal flow. (c) Encrgy spectrum.
Figurc 1: An cxample of thc initial states.
Fig.2, Fig.3 , Fig 1






. , \Omega =10000
1 .
(a) $\Omega=0$ (b) $\Omega=50$















Figurc 2: Examploe of dcvclopcd rclative vorticity ficld for cach value of $\Omega$ at the final
statoe. Thc lcft pancls of show vorticity ficlds, using Orthographic projection ffom $\lambda=0^{\mathrm{o}}$ ,
$\varphi=0^{\mathrm{o}}$ . Thc right pancls arc distribution of mean zonal flows.
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Fig 5 . $\Omega=400$
, $\Omega\geq 400$
.
Fig 6 , .
$E_{total}=|\nabla\psi|^{2}/2$ , $E_{zonal}=|\nabla\overline{\psi}|^{2}/2$ ,
$E_{\mathrm{e}ddy}=|\nabla(\psi-\overline{\psi})|^{2}/2$ . $\overline{f}\equiv f_{()}^{2\pi}fd\lambda/2\pi$



























Figure 4: Zonal mean flow profilae obtained ffom cnscmblc avcrage of 50 scts of cxpcri-
ment. (a) Solid, long-dashed, short-dashcd, and dash-dottcd lin\’e daecribc for thc casoe
of $\Omega=0,50,100,200$ , roepcctivcly. (b) Solid, long-dashcd, short-dashcd, and dash-dottcd





$\int_{\{)}^{\pi/2}\frac{1}{2}U_{0}^{2}2\pi\cos\varphi d\varphi\sim\int_{\pi/2-\theta_{p}}^{\pi/2}\frac{1}{2}U_{p}2\pi\cos\varphi d\varphi$, (4)
. , $U_{p}$
, $\theta_{\mathrm{p}}$ ( ) . $\theta_{\mathrm{p}}$
$U_{0} \sim\frac{1}{\sqrt{2}}\theta_{p}U_{p}$ . (5)
,
,
$\theta_{\mathrm{p}}=\sqrt{\frac{U_{\mathrm{p}}}{\beta(\theta_{p})}}=\sqrt{\frac{U_{\mathrm{p}}}{2\Omega\sin\theta_{\mathrm{p}}}}$ , $i.e$ . $\theta_{\mathrm{p}}\sim(\frac{U_{p}}{2\Omega})^{1/3}$ (6)
(5) (6) $U_{p},\theta_{p}$ ,
$U_{p}\sim\Omega^{1/4}$ , $\theta_{\mathrm{p}}\sim\Omega^{-1/4}$ (7)


































Figure 5: Dependences of width (asterisk) and strcngth (circlc) of thc polar jcts on the
rotation rates $\Omega$ . Thc solid and brokc lincs in thc figurc show $\Omega^{-1/4}$ and $\Omega^{1/4}$ dcpendences,
respectivcly.
Fig 5 . $\Omega\geq 400$
1/4 . $\Omega\geq 10^{3}$
$- 1/4$ , .
$\Omega\leq 10^{3}$
.
(6) , $\beta$ $- \frac{\partial\overline{\psi}}{\partial\mu^{3}}$
, . –
. ,
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(e) $\Omega=400$ (f) $\Omega=1000$ (g) $\Omega=4000$ (h) $\Omega=$ 10000
Figurc 6: Timc dcvclopmcnt of total (solid), mcan zonal paxt (brokcn) and disturbancc










“ISPACK” [khioka (2005)] Fortran90 “SPMODEL” [Takchiro et $al.(2005)$]
. “$\mathrm{g}4\mathrm{f}90\mathrm{i}\mathrm{o}$” [Morikawa et $al.(2005)$]
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.
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Figurc 7: Total (circle) and zonal mcan part (astcrisk) of kinctic cncrgy at thc final statc
for cach valuc of the rotation rate $\Omega$ .
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